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West African Ebola Epidemic after One YearSlowing but Not Yet under Control
To the Editor: During the period from early June to mid-September 2014, the epidemic of Ebola virus disease (EVD) in Guinea, Liberia, and Sierra Leone grew exponentially, with national doubling times of between 16 and 30 days. 1 On the basis of case reports through mid-September, and assuming no change in the trajectory of the epidemic, we predicted a cumulative total of 21,000 cases in these three countries by November 2. 1 In fact, the epidemic did change course in September: the increase in case incidence appears to have halted in Guinea and Sierra Leone and has reversed in Liberia (Fig. 1) . Now, 1 year after the first case was reported in December 2013, 2 we report updated epidemiologic findings for the three countries that have been most affected, using data recorded through December 14. The true burden of illness and death is certainly higher, but the changes in epidemic trends between August and December are clear (Fig. 1) . National summary statistics do not tell the whole story, however; within the affected countries, the geographic distribution of cases has shifted markedly ( Fig. S3 and S7 in the Supplementary Appendix, available with the full text of this letter at NEJM.org). In Gueckedou, Guinea, where the epidemic began, the incidence of EVD Shown are the estimated case reproduction number (R t ) over time (upper panels) and the observed and projected weekly incidence (lower panels) of confirmed and probable cases of Ebola virus disease (EVD), according to the date of symptom onset, from the week beginning June 30, 2014, until the week beginning January 12, 2015, on the basis of data reported through December 7 for Guinea and November 30 for Liberia and Sierra Leone. The projections shown in the lower panels were generated from R t estimates derived from data on case incidence (daily situation reports) for the 7 weeks through December 7 for Guinea and November 30 for Liberia and Sierra Leone (the time period delineated by the vertical dotted lines).
An animated map with timeline is available at NEJM.org § Contacts on day 0 (the day of symptom onset) were excluded. ¶ Gamma distributions were fitted to confirmed and probable cases. Contacts on day 0 (the day of symptom onset) were excluded. ‖ Serial interval is defined as the interval between the onset of disease in an index case patient and the onset of disease in a person infected by that index case patient. The numbers here refer to the numbers of epidemiologically linked pairs in which the person infected by the index case patient reported only one direct contact.
** The duration reported here is the weighted average of the observed means of the distributions of durations from hospitalization to discharge and hospitalization to death. † † The late-stage case fatality rate (October 1 to November 25, 2014) may be an overestimate, since there are likely to be more discharges than deaths yet to be recorded for patients with disease onset during this time period, because the mean time from hospitalization to death is shorter than the mean time from hospitalization to discharge (see the Supplementary Appendix).
has decreased from an average of 11 confirmed or probable cases per week between March and September to 2 cases per week since the beginning of October, whereas the incidence has increased sharply in the neighboring districts of Kerouane, Macenta, and N'zerekore. Districts at the epicenter in eastern Sierra Leone (Kailahun and Kenema) and northern Liberia (Lofa) reported an average of 120 cases per week during July and August but only 2 per week since the beginning of November. EVD has been persistently active in Conakry, the capital of Guinea, since March and highly active in all three national capitals since June. During the period of peak incidence between August 11 and October 5, Monrovia, Liberia, averaged close to 200 confirmed or probable cases per week. In Sierra Leone, the center of activity had moved from the east to the west of the country by October; by the second week of December, the rise in case incidence had slowed in Freetown, but the case incidence may still not have peaked (Freetown is shown as part of Western Area in Fig. S6 and S10 in the Supplementary Appendix).
Guided by targets for patient isolation and safe burial practices set by United Nations Mission for Ebola Emergency Response, control measures have been stepped up since October 1. 3 By December 14, the total number of beds (>2000) in Ebola treatment centers far exceeded the number of patients reported each week, though there were substantial gaps in treatment capacity in some areas of all three countries -in western Sierra Leone (Freetown and Western Area), in the southeastern forest area and some northern districts of Guinea (Kerouane, N'zerekore, and Siguiri), and in western Liberia (Grand Cape Mount). The capacity to carry out safe burials has more than doubled since October 1; approximately 200 burial teams were covering all but a small number of districts by December 14. And yet, knowing that many deaths are still unreported, and with continuing resistance to safe burial practices in some areas, deaths from EVD still pose a considerable hazard.
With the changes in the incidence of EVD and with the scale-up of case isolation and safe burial measures, there have been concomitant changes in key epidemiologic parameters. The case reproduction numbers (R t ) for all three countries, averaged across all districts, have now fallen to values close to 1 (Fig. 1, and Fig. S24 in the Supplementary Appendix). The precise reasons for these changes are still being investigated. However, in a comparison of periods before and after October 1, the average time from symptom onset to hospitalization decreased from 5.3 days to 4.3 days, which indicates a reduction in opportunities for transmission in communities (Table 1, and Tables  S7 and S8 in the Supplementary Appendix). Further quantitative analysis is expected to support strong anecdotal evidence that comprehensive measures to interrupt transmission, including careful case finding and contact tracing, have had an effect -for instance, in eastern Sierra Leone (Kenema) and northern Liberia (Lofa).
The uneven success of EVD control measures to date, in the face of shifting geographic patterns of transmission, illustrates the continuing threat posed by the Ebola virus 1 year after the start of the epidemic. A total of 625 confirmed or probable cases were reported from Guinea, Liberia, and Sierra Leone in the first week of December, a number similar to the average for the preceding 10 weeks (667), but these cases are now spread over a wider geographic area. The worst fears of persistent exponential growth beyond September were not realized; nevertheless, Ebola still presents a huge challenge as we move into the second year of the epidemic in West Africa.
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